These results were felt to be suggestive of phaeochromocytoma, and a 123I-metaiodobenzylguanidine (MIBG) scan was arranged, and the operation postponed. The MIBG scan, however, demonstrated no evidence for a phaeochromocytoma. There were no abnormal dense areas on the whole body scan, although it was felt that there was increased nonspecific uptake generally. Abdominal computed tomography (CT) at the same time demonstrated a 2 em mass in the body of the right adrenal gland, and simultaneously two further 24 h urine collections showed:
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The diagnosis of phaeochromocytoma is not always straightforward, and a case is presented here of a difficult diagnostic dilemma in an urgent clinical situation, which was resolved only by the use of selective venous sampling and plasma catecholamine analysis.
CASE HISTORY
The subject was a 49-year-old Portuguese woman. She was referred to the vascular surgeons because over the previous few weeks she had experienced headaches, and episodes of weakness and blurred vision with increasing frequency. Only 1 year previously she had undergone coronary artery bypass grafting, and a left carotid endarterectomy. Otherwise her past medical history was unremarkable, apart from hypertension for a number of years which had never been satisfactorily controlled. Without medication blood pressure was typically about 220/110 mmHg. Doppler ultrasound investigation was performed in the surgical outpatients, which demonstrated that the left carotid artery was now completely occluded, and the right internal carotid was 90% occluded. The patient was admitted for a right carotid endarterectomy. However, during her pre-operative work up it was noted that her blood pressure remained high and very unstable, despite P-blockers and diuretics, and later prazosin was added with little effect. A 24 h collection of urine was analysed for the free catecholamines noradrenaline (NAD), adrenaline (ADR) and dopamine (DOP), and their metabolites normetadrenaline (NMA), metadrenaline (MA), and 4hydroxy-3-methoxymandelic acid (HMMA). The results, expressed as multiples of our upper limit of normal, were: HMMA (X 1.46); NMA (X 6.80); MA (x 0.50); NAD (X 11.25); ADR (X 1.00); and DOP (X 0.97).
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Venous catheterization under fluorescence control with selective sampling and plasma free catecholamine analysis by high-performance liquid chromatography with electrochemical detection was subsequently arranged, and the results are shown in Figure 1 (concentrations in nmolll). Figure 2 gives the ratio of the venous catecholamine concentrations to the concentration in simultaneous peripheral samples. Quantification in sample number 10 from the right 'adrenal accessory' vein, probably very close to the tumour, was difficult because of many large interfering peaks. Five blood samples were also taken from the radial artery during the procedure, simultaneously with the more important venous samples. The concentrations of adrenaline and dopamine remained low (e.g. adrenaline 0.22-0.38nmolll) in all these peripheral samples, although the concentration of noradrenaline varied markedly from 23.8-64.0nmolll. Correct anatomy of the sampling was confirmed by plasma cortisol estimation on the same samples, with adrenal vein/ peripheral cortisol ratios of greater than 4: 1 for both left and right adrenals (cortisol 100-120 nmolll peripherally, 400-500 nmolll in the adrenal veins).
After full (J.-and P-blockade, laparotomy was performed at which a 2.5 X 3.0cm mass which was closely adherent to the inferior vena cava and the right adrenal was successfully removed. Subsequent histological examination revealed the typical appearances of a benign, encapsulated phaeochromocytoma. One month after stabilizing from this operation, the patient returned to theatre for a successful right carotid endarterectomy. She is now normotensive, and a subsequent 24 h urine collection has demonstrated normal excretion of all cat~cholamines and metabolites.
DISCUSSION
This case demonstrates again the relative inferiority of HMMA as a screening test for phaeochromocytoma. Although her HMMA was raised, it was not very impressive, whilst the plasma noradrenaline and urinary noradrenaline and normetadrenaline remained consistently very dramatically elevated. This is in keeping with the generally superior diagnostic sensitivity of the free catecholamines and the metanephrines which has now been noted by several groups1,2. Contrary to common belief about the pattern of catecholamine secretion from adrenal and extra-adrenal tumours, this adrenal tumour was a pure noradrenaline secretor, with normal circulating levels of adrenaline. It has also been said 2 ,3 that greater excretion of free catecholamines is seen from very small tumours, whilst larger tumours secrete relatively larger amounts of the intermediate metabolites, presumably reflecting a greater degree of intratumoural re-uptake and metabolism, and this may underlie the slightly greater diagnostic sensitivity of urinary metanephrine analysis compared to free catecholamine analysis observed by several groupsl,4. Again this was not the case in this patient who did not have a small tumour, but showed a greater elevation of free noradrenaline relative to the upper limit of normal than of normetadrenaline. This case demonstrates that the secretory behaviour of these tumours is more variable than such generalizations might imply.
The dilemma in this case was caused by conflicting results from the biochemical measurements, the MIBG scan and the other imaging techniques, attributable particularly to the false negative MIBG scan. Diagnosis was finally achieved by plasma catecholamine analysis on selective venous samples, still a very valuable tool in difficult cases such as this. The plasma catecholamine series on this patient illustrates a number of important points, viz:
(1) The atypical venous anatomy on the right side emphasizes the importance of independent confirmation of the sampling site by cortisol estimation.
(2) Although in this case the site of the tumour is obvious, the wide variation in peripheral plasma noradrenaline concentrations during the procedure emphasizes the need for controlling for temporal rather than anatomical variation by simultaneous peripheral sampling.
(3) It has been proposed that confirmation of venous drainage from a normal, unaffected adrenal gland is given by a plasma noradrenaline:adrenaline ratio of less than ones. However, this was not the case in this patient's left adrenal,
